Lejeuneaceae (Porellales, Jungermaniopsida) is the largest botanical family of liverworts. It contains at least 1 000 species divided into 70 to 80 genera, mainly in tropical and subtropical areas of the earth [1] . They are leafy liverworts, often epiphytes or epiphyllous. The present classification considers two subfamilies, Ptychantoideae (19 genera) and Lejeuneoideae (49 genera) [1] . Classification of genus and species inside these subfamilies is considered complicated, especially because of the morphological plasticity of the Lejeuneaceae. In this context, chemical analysis of terpenoids contained in oil bodies of the liverworts is considered as an efficient method to elaborate the phylogeny of this group [2, 3] . However, only few Lejeuneaceae species have been studied yet for their chemical content.
Due to specific geological history and geographical position, New Caledonia is occupied by an original flora. Indeed it is considered that 78% of the higher flowering plants and about 40% of bryophytes are endemic to the archipelago [4] . In New Caledonia, Lejeuneaceae is also the biggest liverwort family. It is represented by 146 species [5] , which correspond to 30% of the listed liverworts in the archipelago. They can be found mainly in humid forests, especially in mountain cloud forests, between 700 and 1000 meters high, and preferentially on the East coast of the main island. None of the Lejeuneaceae from New Caledonia has been previously investigated chemically. However, the liverworts are known to contain a wide diversity of original terpenoids with various biological activities [6, 7] . Previous studies already pointed out the chemical originalities of several Lejeuneaceae species. Indeed 16 Lejeuneaceae species were harvested in South East Asia (Japan, Thailand, Malaysia) and South America (Ecuador) for chemosystematic perspective. Several compounds were detected in most of the Lejeuneaceae previously investigated. Thus, pinguisane derivatives were considered as chemosystematic markers of the family. Other compounds, such as monocyclofarnesane, fusicoccane and isolepidozene derivatives, were considered as characteristic of the Ptychantoideae subfamily [3] . Figure 1 .
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Acrolejeunea securifolia subsp. caledonica (Cou 125, 128) was characterized by a preponderance of pinguisanine (1) with other pinguisane derivatives such as isopinguisanine (2) and α-pinguisene (3). It also contained isolepidozene (4) and several minor compounds that we could not identify. A. aulacophora (Cou 130) was characterized by the preponderance of pinguisanine (1) and also contained a rarely described santalene derivative: epi-β-santalene (5). This species was also the only one displaying a bibenzyl compound; 3,5-dimethoxybibenzyl (6) was even considered as the major compound of the sample analyzed here. Bibenzyl and bis-bibenzyl derivatives are rarely described in the Lejeuneaceae [6, 7] . We identified 4-ethylphenol (9) and 1-acetoxy-4-ethylbenzene (10) as major compounds in all ether extracts obtained from Leptolejeunea epiphylla (Cou 95, 97 and 171). Those compounds are responsible for the strong smell of L. epiphylla. 4-Ethylphenol has been previously described in L. elliptica, which also produced an intense fragrance [8] . The ether extract of L. epiphylla also contained other minor phenolic derivatives such as p-ethylanisol (11) and 4-vinylanisol (12). Finally, it contained several minor compounds that we could not identify and one major compound that could be considered as a new structure: [M + ]= 272, 95 (100%), 189 (70%).
Two Cheilolejeunea species were harvested for this study: C. germanii (Cou 91 and 92) and C. intertexta (Cou 161). These species were surprisingly characterized by the predominance of striatene derivatives such as striatol (13) that correspond with the major peak of Cou 161. Also, C. germanii contains a high amount of trifara-9,14-diene (14) and two major peaks that are not attributable to any previously known compound: [ [8] . In this article, C. imbricata was considered as a very important species of liverwort due to its strong fragrance. It was shown to produce (R)-dodec-and (R)-tetradec-2-en-1,5-olides, with a milky odor [8] . Two samples of Colura leratii (Cou 157 and 158). This compound is considered as a plesiomorphic character since it is normally found in the liverworts from the Frullaniaceae family. Thus, it could be suggested that C. leratii conserved this ancestral character due to a specific interest such as a biological activity. Otherwise it could indicate that the Colura genus occupies a basal phylogenetic placement in the Lejeuneaceae family.
As suggested by the previous results obtained by Ludwiczuk et al. [3] , we confirmed the abundance of isolepidozene (4) in the majority of the Ptychantoideae that we analyzed: this compound was detected in five of the seven species coming from this group, but it was absent from Acrolejeunea aulacophora (Cou 130) and Thysananthus retusus (Cou 198) . Isolepidozene (4) was not detected in any of the five Lejeunoideae species (see Table 2 ).
Six pinguisane derivatives, including compounds 1-3 that are presented in Figure 1 , were detected in four Ptychandoideae species. Here again the specimen of Acrolejeunea aulacophora (Cou 130) and Thysananthus retusus (Cou 198), together with T. convolutus (Cou 182) did not accumulate these compounds. Differently from the previous results, none of the five Lejeunoideae species contained such a derivative.
Monocyclofarnesane sesquiterpenes from the striatene group were previously detected only in the Ptychantoideae [3] . We detected here the presence of three striatene derivatives, and particularly striatol (13), as a major compound of two Cheilolejeunea species (C. germanii and C. intertexta) that belong to the Lejeunoideae group. To the best of our knowledge this is the first report of these derivatives in the Lejeunoideae, but no Cheiloleujeunea species were included in the study by Ludwiczuk et al. [3] . Also, no fusicoccane derivative was detected in any Lejeuneaceae analyzed here, whereas they were described in seven of the twelve Ptychantoideae analyzed before [3] .
As we can see in Table 2 , several hypotheses concerning the chemosystematics of the Lejeuneaceae previously proposed by Ludwiczuk et al. [3] are confirmed by the species analyzed here. However, other ones are not verified. The results exposed in Table  2 Gradstein and the voucher specimens were deposited in the herbarium of the IRD center in Noumea (NOU). Table 1 summarizes the information on the different Lejeuneaceae species that we harvested for this study (subfamily, voucher references, locality and habitat). The air-dried samples were crushed and extracted with Et 2 O by maceration for three weeks. Then crude extracts were analyzed by TLC and GC-MS according to a previously published procedure [9] .
Chemical analysis: GC-MS analysis was conducted using an Agilent Technologies 6890N gas chromatograph coupled with a mass detector (Agilent Technologies 5973) provided in a capillary HP-5MS column (30 m x 0.25 mm, 0.26 lm). The analysis was performed in EI mode (70 eV) using helium at 1 mL/min. The injection temperature was set at 250⁰C. The analysis was carried out at a temperature program starting from 50⁰C, with an initial 3 min hold, to 250⁰C with a 5⁰C/min heating ramp, and keeping the final temperature stable for 15 min. The mass range was set at m/z 40-500 with three scans. Co-injections of the extracts with C 9 -C 25 hydrocarbons were performed under the same conditions. Mass Finder 2.3 program, NIST library and literature were used to identify terpenoids [10] .
